In this paper I review recent Post-Keynesian debates about the notion of liquidity preference in the context both of Keynes' writings on and after the General Theory and also, modern portfolio theory. First, the paper reviews the Hayek-Sraffa debate to focus on certain issues raised by its protagonists which provide a continuing refrain over the years to follow. In particular, this section dwells on Sraffa's comments about the relationship obtaining between asset prices in the transition from one monetary equilibrium to another. The second section of the paper examines the General Theory, in part through the critical, yet obviously sympathetic eyes of Richard Kahn (1984) . At this point, Keynes' views about the influence of equity prices on investment are addressed to demonstrate the appropriateness of a portfolio-based approach to the analysis of liquidity preference effects. The next section of the paper takes off from Kahn's concerns about the instability of the demand for money and liquidity preference schedules. Hyman Minsky (1975) and Victoria Chick's (1983) interpretations of the General Theory are brought together. The aim of this synthesis is to unbundle the workings of both the money and capital markets so that each of the individual effects of fluctuations in liquidity preference can be isolated. Both Minsky and Chick follow Keynes in presuming that the monetary authorities can control the money supply, although each question this presumption at certain points in their respective texts. The implications of money supply endogeneity are examined next, in the context of the debates between Randall Wray (a structuralist) and the Horizontalists, Basils Moore (1988) and Marc Lavoie (1985) . At this point, the paper examines the implications for liquidity preference theory, of the growth in interest-earning, highly liquid, short-term instruments which can displace money in both its transactions and store-of-value functions. Paul Davidson's 1994 analysis of spot and flow demand prices is then discussed briefly to foreshadow later arguments about the relationship between flow-demand and long-period prices. Wray's analysis of the manner in which liquidity preference influences the relationship between spot and future prices of assets is also reviewed. This analysis provides the basis for a critique of Karacaoglu's efforts to incorporate liquidity preference effects within a Tobin-style portfolio model. The relationship between short and long run prices again comes to the fore in my discussion of Carlo Panico's long period interpretation of liquidity preference effects. Finally, issues for future research are canvassed.
interactions between the real forces of productivity and thrift and was therefore seen to be independent of any monetary influences 1 .
Simultaneously, this period witnessed the seminal development and application of techniques of dynamic optimisation to economic growth based on the calculus of variations (eg. as reflected in the famous Ramsey-Keynes golden rule). These early techniques continue to provide a framework for much of the new growth theory and also the representative agent models of macroeconomic dynamics (see Barro and Salai-i-Martin, 1995 , on the former and Turnovsky, 1995, on the latter). For reasons of tractability, until the mid-fifties this technical literature did not advance beyond the one-sector (or balanced growth) model and ignored the role of money, putting to one side the complexities associated with risk and uncertainty.
Keynes, in his transition from the Treatise on Money to The General Theory (1936) , more or less abandoned many of the cornerstones of Wicksellian capital theory, rejecting in turn the notion of the natural rate of interest and the quantity theory of money (in either its Cambridge or Fisherian modes). And even the Treatise confined itself to explaining the disequilibrium process of short-run price, income and asset adjustment as the economy moved from one equilibrium position to another, under the assumption that the quantity theory of money still applied in the long run. Arguably, each of these conceptual legacies was responsible to a varying degree for hindering the development of monetary theory in the early part of this century.
One of the first critical volleys on Wicksellian capital theory was fired during the heated Hayek-Sraffa debate. This debate raised certain issues which were to remain the subject of contestation over the decades to follow. The following section of the paper examines these issues, dwelling in particular on Sraffa's comments about the relationship which obtains between asset prices as the economy undergoes a transition from one monetary equilibrium to another. The second section of the paper examines the General Theory, in part through the critical, yet obviously sympathetic eyes of Richard Kahn (1984) . At this point, Keynes' views about the influence of equity prices on investment are addressed to demonstrate the appropriateness of a portfolio-based approach to the analysis of liquidity preference effects. The next section of the paper takes off from Kahn's concerns about the instability of the demand for money and liquidity preference schedules. Hyman Minsky's (1975) and Victoria Chick's (1983) interpretations of the General Theory are brought together. The aim of this synthesis is to unravel the workings of both the money and capital markets so that each of the individual effects of fluctuations in liquidity preference can be isolated. Both Minsky and Chick follow Keynes in presuming that the monetary authorities can control the money supply, although both question this presumption at certain points in their respective texts. The implications of money supply endogeneity are examined next, in the context of the debates between Randall Wray (a structuralist) and the Horizontalists, Basil Moore (1988) and Marc Lavoie (1985) . At this point, the paper examines the implications for liquidity preference theory of the growth in interest-earning, highly liquid, short-term instruments which can displace money in both its transactions and store-of-value functions. Paul analysis of spot and flow demand prices is then discussed briefly to foreshadow later arguments about the relationship between flow-demand and long-period asset prices. Wray's analysis of the manner in which liquidity preference influences the relationship between spot and future prices of assets is also reviewed. This analysis provides the basis for a critique of Karacaoglu's efforts to incorporate liquidity preference effects within a Tobin-style portfolio model. The relationship between short and long run prices again comes to the fore in my review of Carlo Panico's long period interpretation of liquidity preference effects. Finally, issues for future research are canvassed.
The Hayek-Sraffa Debate:
Early contributions to this critique of the Wicksellian heritage included those of Piero Sraffa and Richard Kahn. Sraffa's first theoretical volleys included his original work on increasing returns to scale and his severe critique of Hayek's writings on monetary theory and the trade cycle. The Hayek-Sraffa debate has recently been surveyed by Meghnad Desai (1982) . This paper will not attempt to improve upon Desai's lucid coverage of this heated debate. Desai convincingly argues that Sraffa's critique of Hayek's work foreshadowed much later, and more extensive, critical inquiry into the foundations of neoclassical capital theory in Production of Commodities by Means of Commodities (1960) 2 . This comes through most clearly in Sraffa's attack on the natural rate of interest. Sraffa cites Hayek's use of this notion in the following passage:
"In a money economy, the actual or money rate of interest may differ from the equilibrium or natural rate, because the demand for and the supply of capital do not meet in their natural form but in the form of money, the quantity of which available for capital purposes may be arbitrarily changed by the banks." (Hayek, 1932, pp.20-21) To set the scene, Sraffa begins to set out his own contrasting perspective by making the distinction between a monetary and a non-monetary economy:
"If Dr. Hayek has adhered to his original intention, he would have seen at once that the difference between a monetary and non-monetary economy can only be found in 2 On a somewhat tangential note, a recent "Wittgensteinian" interpretation of Sraffa's critique has convincingly argued against the view that Sraffa was a "neo-Ricardian" theorist of the long-period or prices of production as "centres of gravity" persuasion (Andrews 1996, 20, pp. 763-777) . Andrews suggests that Sraffa adopted the standard commodity as a prelude to a critique of neo-classical theory in the following sense: the standard commodity, which operates as a standard of value due to the invariance of its money price despite discrete jumps in the ratio of wages to the rate of profit on capital, can only be defined under the assumption that the composition of output is held constant (the infamous "snapshot" assumption). Any variation in returns to scale would lead to instantaneous variations in the eigenvalues which determine the standard commodity's weighting of sectoral shares, thereby undermining the very notion of a standard which could be invariant to changes in both the composition of output and the ratio of wages to profits. Disequilibrium adjustments only add to the impossibilities associated with determining such an invariant standard of value. To put the cat amongst the pigeons, Andrews contends that this destruction of the possibility of an invariant standard of value not only operates as a critique of the neoclassical theory of income distribution, but also acts to undermine the foundation for any essentialist, long-period notion of prices-of-production as centres of gravity, around which actual prices would be constrained to fluctuate. Andrews suggests that this anti-essentialist Sraffian critique (with obvious philosophical affinities with the perspective of Wittgenstein in the Philosophical Investigations) is closer to a more dialectical Hegelian Marxist view of the economic process than a long-period neo-Ricardian view. On Andrews's reading of Sraffa, continual adjustments in the composition of demand, the distribution of income between economic classes, the rate of technological change, and the degree to which economies of scale are exploited undermine the possibility of constructing or finding any stable standard of value -natural or artificial. In common with the arguments of fundamentalist Keynesians, Andrews suggests that the absence of such a standard, the real value of any type of capital or financial asset price or rate of return cannot be defined or calculated, let alone ranked in an order which would be invariant with respect to changes either in income distribution or the composition of output. Of course, an invariant ranking of techniques by capital intensity is necessary for the derivation of a surrogate production function or chain index of capital, if orthodox theorists are to evade the difficulties raised by reswitching or capital deepening, for neoclassical theories of income distribution based on aggregate production functions (see Harcourt 1972, Chapters 1 and 4). those characteristics which are set forth at the beginning of every text-book on money. That is to say, that money is not only the medium of exchange, but also a store of value, and a standard in terms of which debts, and other legal obligations, habits, opinions, conventions, in short all kinds of relations between men, are more or less rigidly fixed." (Sraffa, 1932, p. 43) In reference to the natural rate, Sraffa argues that Hayek confusingly identifies 'actual' rates with 'money' rates and 'equilibrium' rates with 'natural' rates. However, "If money did not exist, and loans were made in terms of all sorts of commodities, there would be a single rate which satisfies the conditions of equilibrium, but there might be at any one moment as many "natural" rates of interest as there are commodities, though they would not be "equilibrium" rates." (Sraffa, p. 49) At this point, to clarify the notion of an own rate of interest, Sraffa introduces the example of a forward market for cotton:
"In equilibrium the spot and forward price coincide, for cotton as for any other commodity; and all the 'natural' or commodity rates are equal to one another, and to the money rate. But if, for any reason, the supply and demand for a commodity are not in equilibrium (ie. its market price exceeds or falls short of its cost of production), its spot and forward prices diverge, and the 'natural rate of interest on that commodity diverges from the 'natural' rates on other commodities. [...] It is only one step to pass from this to the case of a non-money economy, and to see that when equilibrium is disturbed, and during the time of the transition, the 'natural' rates of interest on loans in terms of the commodities the output of which is increasing must be higher, to various extents, than the 'natural' rates on commodities the output of which is falling; and that there may be as many 'natural' rates as there are commodities. (Sraffa, 1932, p. 50) It must be acknowledged that Hayek was, himself, moving away from the Wicksellian tradition in an attempt to lay the foundations for an intertemporal theory of monetary general equilibrium 3 . This was only to be fully accomplished in 1939, with the publication of Hicks' path-breaking work, Value and Capital, which precisely defined the concept of temporary equilibrium and began to analyse its methodological consequences 4 . Full consideration of this matter would have to be the subject of another paper in which the complex issues raised by the capital debates would have to be reviewed (on these matters, see Rogers, 1989) . Instead, I will confine my interests in this paper specifically to theories of liquidity preference. In this regard, Sraffa's discussion of the divergence between spot and forward prices is of essential importance, as it will provide the basis for later conjectures about: 1) the difference between short-period and long-period monetary equilibrium, and 2) processes of adjustment between one equilibrium and another (see section 5 and 7 below). But let us return to The General Theory as a natural starting-point of our inquiry into liquidity preference.
Unbundling the General Theory:
For reasons of clarity and simplicity, Keynes's exposition of monetary relations in The General Theory avoided some of the detail presented in the Treatise on Money -notably, the distinction between financial and industrial circulation 5 . Also ignored was much of the Treatise's fascinating institutional analysis of the economic effects of changing liquidity preference on the part of banks, investors and households (see Panico, chapter 4 and Wray, 1990, chapter 6) .
In his celebrated 1978 Mattioli Lectures, Richard Kahn discusses various limitations of The General Theory. In particular, he suggests that the liquidity preference and money demand schedules are presented in a manner which conveys the erroneous impression that they are stable, if not deterministic (Kahn, 1984) . This paper will consider these issues in the following section -through the use of a formal model of investment which draws on the interpretative work of Victoria Chick and Hyman Minsky. However, in his fifth lecture Kahn makes the additional observation that "(b)oth in the Treatise and in the General Theory the treatment of equities, as opposed to fixed interest securities, is limited in scope and hesitant as to the importance of the behaviour of equities as an influence on real investment" (p. 150) Kahn cites Keynes's reference to the role played by equity prices, which remained high during the 1928-29 boom in the US, despite the Federal Reserve Bank's imposition of punitively high short-term interest rates. The high price-to-earnings ratios on common shares "...offered joint stock enterprises an exceptionally cheap method of financing themselves. Thus, whilst short-money rates were very high and bond rates somewhat high, it was cheaper than at any previous period to finance new investment by the issue of common stock. By the spring of 1929 this was becoming the predominant method of finance. Thus easy terms were maintained for certain types of investment, in spite of the appearance of very dear short-money" (Keynes, vol. VI, .
Kahn assesses Keynes' views on the role of equity prices by reviewing an impressive array of quotations from The General Theory and other works, which both recognise the influence of fluctuations in equity prices on investment but at times question this influence due to their 5 Paul Wells has drawn upon this distinction in his discussion of factors influencing the volatility of the demand for money. Following the arguments of the Treatise, he distinguishes between money utilised in industrial circulation (funds used to finance the purchase of goods and services on the GNP account directly connected with production, distribution and sale of the economy's flow of final product, inclusive of some precautionary balances to cover unplanned but frequently occurring expenditures) and money utilised in financial circulation (funds used to finance the purchase of second hand assets and financial assets off the GNP account such as common stock, debts, bonds and bank bills). However, although "...money is used to purchase existing assets just as it is used to purchase those goods and services connected with the production and sale of the economy's flow of final product" (Wells 1983, p. 527) , the aggregate demand for money is a demand for money to spend on anything that is available for sale -that is, Wells argues that individuals make no effective distinction themselves between the two forms of circulation in their expenditures. Nevertheless, he contends that the differing velocities of money in these two circulations, the differing volatilities of demand for both groups of transactions and the net loss of funds from one type of flow to another "...could well impart an added degree of instability to the economy's overall demand for money" (Wells, p. 530) . Wray utilises the same distinction to explain the so-called "missing money" episode of the 1980's:
"Beginning in 1981, orthodox economists found there was far more 'money' than their money demand equations predicted. That is, the income levels and expenditures on final goods and services were too low relative to the quantity of money. Because orthodoxy excludes all but expenditures on final goods and services and because it ignores the asset side of bank balance sheets, it is unable to explain how bank balance sheets could expand at a rapid rate evenwhile production of real goods and services remains sluggish. As Brockway (1988) argues, much of the rapid growth of the money supply during the early 1980's was due to the creation of money as positions in the stock market were taken on the basis of IOU's". (p. 84).
volatile and unpredictable nature. These quotes will not be reproduced here other than to note the following 6 :
"... the daily revaluations of the Stock Exchange, though they are primarily made to facilitate transfers of old investments between one individual and another, inevitably exert a decisive influence on the rate of current investment. For there is no sense in building up a new enterprise at a cost greater than that at which a similar existing enterprise may be purchased: whilst there is an inducement to spend on a new project what may seem like an extravagant sum, if it can be floated off on the Stock Exchange at an immediate profit" (Keynes, vol. VII, pp, .
As Kahn argues, a comprehensive analysis of the role of equity can only be conducted within a portfolio framework 7 . I will examine efforts in this regard, in sections 5 and 6 of the paper. But first I want to provide an overview and synthesis of Hyman Minsky's and Victoria Chick's interpretations The General Theory because liquidity preference effects on money demand and investment can be isolated through the use of a straight forward graphical technique.
An Integrated post-Keynesian Model of Liquidity Preference and Investment:
In the AS-AD Model outlined by Keynes in Chapter 3 of The General Theory, the Aggregate Supply curve Z (or Z w in wage units) represents aggregate expected net proceeds in nominal terms as a function of employment (N). The Aggregate Demand curve D (or D w in wage units) represents aggregate nominal expenditure by consumers, investors and government as a function of employment (see Chick, Chapter 4 and Davidson, Chapter 2) . Changes in levels of government spending and taxing, the marginal propensity to consume, the psychological expectation of the yield on capital goods, the psychological preference for liquidity and the policy stance of monetary authorities (influencing investors' average expectations about the conventional interest rate) lead to movements in the aggregate demand curve, shifting the point of effective demand inwards or outwards. The following diagram (Davidson, 1995) depicts the aggregate employment outcome contingent upon either a fiscal contraction or rise in liquidity preference. A leftward movement in the point of effective demand would give rise to a reduction in employment and increase in the supply of labour in response to an increase in the real wage. 6 Some observers have argued that fluctuations in equity prices now exert far less influence over investment decisions in the UK, because industrial and commercial firms, aided and abetted by low corporate tax burdens, have effectively become self-financing. In response to this institutional argument Kahn reasons: "But those who argue on this line overlook the wide polarisation between companies, at one extreme, which rely heavily on new issues of equities and those, at the other extreme, which accumulate financial assets and make successful take-over bids for other companies. The financial position would be much eased if the companies at the latter extreme bought the shares of companies at the former extreme. But -apart from takeover bids -they do not" (Kahn p. 166) . Due to the ever-present threat of take-over, or dislodgement of managers by dissident groups at the Board level, quite apart from the more routine impact of valuations placed by the Stock Exchange on the rate of increase of earnings per share, "The result is that, indirectly if not directly, pressure is exercised on them to take account of their shareholder's interests. The prospective yield per share, both on the real assets of the company (the internal rate of return) and on its shares, must not fall below the rate generally prevailing in the country. This factor acts as a restraint on the rate of growth of the company rather than Keynes' rate of interest. This is why the price of a company's shares matters to its management even if there is no question of making an issue of shares" (p. 167) 7 Kahn's own efforts in this regard are outlined in his well-known 1954 paper on liquidity preference. However, while Keynes emphasised the general role of conventions as a method for making decisions in the face of uncertainty, Minsky specifically focuses on conventions relating to the financial positions of banks, investors and consumers: "...in a capitalist economy the aspect which is least bound by technology or by fundamental psychological properties, which is most clearly a convention or even a fashion, subject to moods of optimism and pessimism and responsive to the visions of soothsayers, is the liability structure of both operating and financial organisations" (p. 128).
He goes on to suggest a formal way of unpacking Keynes's arguments about the influence of uncertainty over investment:
"Since investment fluctuates, and since one of the basic ingredients in the analysis of investment -the supply schedule of investment goods -is a stable function, the observed fluctuations must be due to variations in (1) some combination of the prospective yields, as determined by both the production of income and views about the future; (2) the interest rate as determined in financial markets, or (3) the linkage between the capitalisation factor for prospective yields on real-capital assets and the interest rate on money loans. The linkage reflects the uncertainty felt by entrepreneurs, households and bankers. In fact, Keynes uses all three of these to explain the fluctuations of investment" (p. 95-96).
He suggests that the use by Keynes of the downward sloping marginal efficiency of capital schedule to discuss the influence of liquidity preference and interest rates on levels of investment, helped to obscure the sophistication of his analysis and encouraged later misinterpretations and distortions on the part of his neoclassical reviewers. Minsky favours an alternative representation of Keynes's views on investment, on the grounds that: "(t)he capitalization of the prospective yields to generate a demand price for capital assets is a more natural way to approach the problems of fluctuating investment than the marginal-efficiency-of-capital schedule; a direct approach through the Q's (quasirents) 9 and specific capitalisation factors is more precise than an approach by way of relative marginal efficiencies. First of all, the Q's are not submerged, as in the alternative approach; second, the capitalization factor, which can have a varying ratio to the market rate of interest on secure loans because of the different values placed upon liquidity, is explicitly considered. Furthermore, two market-determined prices are dimensionally equivalent to the capitalized value of the Q's: the market price for items in the stock of capital assets and the price of equities, of shares" (p. 100-101).
In the following diagram, I combine Chick's graphical analysis of the money market with Minsky's analysis of the capital goods market. Minsky's framework articulates the separate influence of changes in the capitalisation ratio on the demand price for capital assets, shifts in the supply curve for investment goods (P I ), and changes in borrowers' and lenders' risk (P I/B and P I/L , respectively) 10 over desired levels of investment. However, whereas Minsky incorporates monetary influences over the capitalisation ratio implicitly into a P k = P k (Q, M) curve relating the demand price of capital (P k ) to the supply of money balances (M) for a 9 Following Keynes, Minsky defines quasi-rents as equal to the rentals arising from the difference between price and prime costs (material and labour). In chapter 17 of The General Theory, returns on each asset are defined to equal q -c + l + a, where a equals the expected capital appreciation, l is the liquidity premium on the asset, q is the own rate of return (Q in Minsky's notation) and c is the carrying cost. For money, q -c equals zero, but the liquidity premium is the highest of all assets. For equities, q is the dividend, while a is the expected capital gain. For liquid goods, c is the cost of warehousing, insurance and the short-term borrowing rate, while a is the expected capital gain from resale. Finally, for capital goods q is the expected quasi-rents from sale of the product, while c is the interest and dividends to be paid on external debt and equity finance. Production will only take place if the expected quasi-rents net of carrying costs are greater than the user cost (the latter is defined as the cost of putting assets to work productively over the period rather than deferring production). 10 These are defined by Minsky in the following manner: "Borrower's risk has two facets. First, in a world with uncertainty, where the fates of various capital assets and firms can differ, a risk averter will diversify. This means that beyond some point, which for an individual wealth owner or corporation depends on the size of his wealth, the capitalisation rate for any one type of capital asset to be used in a particular line of commerce declines as the amount owned increases. Second, since the borrower sees the cash flows due to debts (CC's) as certain and the prospective yields (Q's) as uncertain, increasing the ratio of investment that is debt-financed decreases the margin of security and thus lowers the capitalization rate the borrower applies to the Q's" (p. 109). "Lender's risk... as it applies to a particular firm, takes the form of increased cash-flow requirements in debt contracts, as the ratio of debt to total assets increases. Lender's risk shows up in financial contracts in various forms: higher interest rates, shorter terms to maturity, a requirement to pledge specific assets as collateral, and restrictions on dividend payouts and further borrowing are some of them. Lender's risk rises with an increase in the ratio of debt to equity financing or the ratio of committed cash flows to total prospective cash flows" (p. 110).
given amount of quasi-rents per period (Q), my synthetic model goes further by drawing on Chick's analysis of the money market. This unbundling of money-market relationships is analogous to Minsky's unbundling of the capital-market investment schedule in that it permits a more detailed analysis of the effects of changes in liquidity preference. 
Demand price for capital assets
The first quadrant, depicting equilibrium between the speculative demand for inactive money balances (M 2 ) and the residual supply of money (M -M 1 ) after accounting for the level of transactions demand (M 1 ), determines the bond rate of interest (r). The resultant interest rate determines the capitalisation ratio (C r ) for expected returns on capital assets in the second quadrant. The third quadrant, shows how the selected capitalisation ratio translates expected quasi-rents into changes in the demand price of capital goods. Finally, the fourth quadrant brings investment supply and demand (augmented by lenders' and borrowers' risk, P I/L and P K/B , respectively) together to determine the level of investment activity (I i ). The P I = Q/I* curve then determines the proportion of investment (I*) which is internally funded from cash inflows (Q) given the supply price (P I ).
I believe this integrated approach does more justice to the richness of Keynes's monetary analysis. As I have suggested, the representation of monetary relationships in the first quadrant provides the basis for a visual analysis of a variety of important financial influences, including those associated with: changes in velocity due to movements in the relative proportion of active and inactive balances; changes in the demand for money due to the operation of the finance motive (which would shift the M -M 1 curve inwards); and the application of monetary policy through either open market operations or pure expansions of the money supply (on this see Chick, 1983, Chapt. 11) . In addition, declines in the marginal efficiency of capital can be represented by clock-wise rotations in the third quadrant's demand price of capital function. Increases in liquidity preference can be depicted by upward movements in the first quadrant's M 2 curve, downward shifts in the second quadrant's capitalisation curve, and inward movements in the fourth quadrant's curves which represent borrowers' and lenders' risk.
Minsky argues that as firms resort to higher levels of external finance (determined by I -I*), borrowers' and lender's risk will rise. In fact, over time an environment of stable growth will encourage all economic agents to adopt increasingly speculative financial positions:
"Thus speculation has three aspects: (1) the owners of capital-assets speculate by debt-financing investment and positions in the stock of capital-assets; (2) banks and other financial institutions speculate on the asset mix they own and the liability mix they owe; (3) firms and households speculate on the financial assets they own and on how they finance their positions in these assets. [...] As a boom develops households, firms, and financial institutions are forced to undertake ever more adventuresome position-making activity. When the limit of their ability to borrow from one to repay another is reached, the option is to either sell out some position or to bring to a halt, or slow down, asset acquisition. For operating firms this involves a reduction in the leverage used in financing new investment" (p.123-4).
This attempt on the part of economic agents to reduce their exposure leads to the sale of assets to hasten the repayment of debts. The resultant fall in asset prices can precipitate a full-blown episode of debt-deflation 11 . As shown in the following diagram, debt-deflation arises in two cases: (1) when borrower's risk increases to a point where investment drops below even the level which can be funded by internally generated funds; (2) the demand price of assets (P k ) falls below the supply price of assets (Pi). For simplicity, the debt-deflation process is illustrated using Minsky's P k = P k (Q, M) curve (which directly relates the level of real money balances to the demand price of capital). Minsky argues that "...because a debt-deflation process has both an immediate and a lingering effect upon investment and desired debt positions, it will lead to a period of persistent unemployment. A relatively low income, high unemployment, stagnant recession of uncertain depth and duration will follow a debt-deflation process" (p. 126)
12
.
11 Debt deflation was seen by Keynes as the ultimate consequence of downward wage flexibility as a 'solution' to the unemployment problem (see Palley, 1995 for a formal evaluation of this important aspect of post-Keynesian analysis). The fact that stability is a transient state, undermined by endogenous increases in the composition of speculative financial positions, is a core aspect of many dynamic post-Keynesian models of the business cycle. Because these compositional changes give rise to structural instabilities in the topological manifold of dynamic models (see Vercelli 1991 , Appendices 4a and 4b) they also undermine the possibility of a definitive rational expectations equilibrium. 12 Minsky suggests that this Keynesian style of analysis faded from view due to the resilience of the post-war boom:
Liquidity Preference, Endogenous Money and the Multiplier -Three "sides" of the Same Coin?
Both Hyman Minsky's and Victoria Chick's works follow The General Theory closely in adopting Keynes' assumption that the money supply is exogenously controlled by the monetary authorities. However, both argue in favour of the targeting interest rates rather than the money supply on theoretical grounds that the money supply endogenously expands or contracts to meet variations in demand, first, through innovations which enable expansion of loans and deposits on a given reserve base and, second, because the central bank -operating as lender of last resort -will be obliged to supply required liquidity to prevent severe debtdeflation (for an overview of Minsky's monetary views see Wray, 1990; p. 135-138) . Wray defines the post-Keynesian endogenous money approach as follows:
"The endogenous money approach includes three essential propositions, first, loans make deposits, second, deposits make reserves, third, money demand induces money supply (Lavoie 1985) . The first two propositions imply that banks do not passively await deposits so that they can issue loans. With a developed and integrated financial system, as loans are spent, the vast majority of expenditures return as deposits to the banking system (leakages into currency are minimal). Asset and liability management, the Fed funds market, international sources of liquidity, and central bank loans (either at the discount window or in lender of last resort operations) ensure that banks that need reserves are normally able to obtain them. [...] As Kaldor (1985) argues, money is supplied because someone wants it. Money supply and money demand are simply different sides of the balance sheet. From the firm's point of view, money demand is the willingness to go into debt, and money supply is the IOU it issues. Of course, the firm's IOU is not money unless someone is willing to accept it. From the bank's point of view, money demand is indicated by the willingness of the firm to issue an IOU, and money supply is determined by the willingness of the bank to hold that IOU and to issue its own liabilities to finance the purchase of the firm's IOU." (p 73-4) This raises the issue of how to represent liquidity preference while recognising the endogenous nature of the money supply process. Within the post-Keynesian tradition, two contrasting stances have been taken on this issue -the horizontalist (or accommodationist) position associated with writers such as Basil Moore (1988) and Marc Lavoie (1985) ; and the structuralist position associated with writers such as Randall Wray (1990 Wray ( , 1991 Wray ( , 1992 and Thomas Palley (1995) 13 . Moore contends that Keynes' theory is based on a circular argument because the demand for money and the level of interest rates vary with income, so that each change of income would change interest rates and therefore affect investment, thereby leading to further changes in income and interest rates (Wray, p.155) 14 . Moore favours replacing The "...the problems of the period from the appearance of The General Theory to until the recent past, say the middle 1960's, were characterised by robust finance. The speculative fever that had characterised previous explosions into booms was missing. The banking system came out of the war with a portfolio heavily weighted with government debt, and it was not until the 1960's that banks began to speculate actively with respect to their liabilities... Furthermore, government, unfortunately due to continued massive military spending, remained big, and taxes, heavily weighted with income and employment taxes, were high and responsive to changes in income. Thus a high floor to income due to government spending and a fiscal constraint against undue expansion due to the tax system were operative" (p. 128). 13 As will become clear in the following discussion, the term "Structuralist" implies that there are structural barriers to the continuous, endogenous expansion of money supply at unchanged interest rates to meet growth in demand. 14 On the face of it, this is a simple problem of feedback from expenditure to transactions demand (and the finance motive) which can readily be accommodated analytically through the use of feedback General Theory's multiplier analysis and its "flawed" notion of liquidity preference with an endogenous money approach. Lavoie goes on to criticise Keynesian notions of the finance motive, suggesting that a rise in the demand for finance cannot put pressure on interest rates in a world where the money supply responds endogenously to money demand 15 .
In his comprehensive 1990 study of money and credit, Wray attacks the horizontalist conceptions of Moore and Lavoie, going to great lengths to show that liquidity preference theory is still applicable in a financial system with lender-of-last-resort facilities, sophisticated asset and liability management mechanisms, and a prevalence of underutilised lines of credit. He turns to Jan Kregel's writing for support, endorsing Kregel's argument that liquidity preference theory and the expenditure multiplier are 'two sides of the same coin' (Kregel 1988):
"A decline in liquidity preference will lower the interest rate, which raises the demand price of capital assets and causes investment to rise until the marginal efficiencies of all assets fall to equality with the lower interest rate. This is equivalent to arguing that income rises through the multiplier until savings rises to equality with the new higher level of investment 16 ." (Wray, p. 157) Kregel argues that Keynes held to a monetary theory of the interest rate and a liquidity preference theory of asset prices. In common with Minsky, Kregel deems the demand price of capital goods to be a function of liquidity preference, the marginal efficiency of capital and the nominal interest rate, while the long-period supply price of capital goods is viewed as largely determined by expected prime costs. However, it is the marginal efficiency of money which sets the standard against which other rates of return must be compared. This standard is determined by the stock supply and demand for hoards. If the marginal efficiency of money falls, investment increases because the demand price of capital rises above the supply price and there are more projects for which the marginal efficiency of capital exceeds the nominal interest rate. If, on the other hand, liquidity preference declines, then money demand falls and the marginal efficiency of money falls below the marginal efficiency of capital.
In an extension of Kregel's notion that liquidity preference and the multiplier process are two sides of the same coin, Wray emphasises the point that endogenous money must be included in any narrative about the determination of effective demand. In support of this argument, Wray applies the "Boulding's Balloons" identity to the analysis of liquidity preference (Wray 1991 (Wray , 1992 ). This accounting identity, which was first derived by Kenneth Boulding, relates asset prices linearly to the proportional ratios in which agents wish to hold assets and the predetermined supplies of each asset. Wray's extended matrix version of Boulding's identity is depicted below followed by the cross-equation restriction that desired asset ratios must sum to unity. The ith row of the identity is also written out to clarify the relationship which obtains between desired asset ratios, asset stocks and prices.
mechanisms, without resorting to the IS-LM model's simultaneous determination of both income and the interest rate (see Vercelli, Chapter 11) . 15 In a recent paper, Paul Dalziel (1996) has utilised a process model of the multiplier, first developed by James Meade, to clarify a number of post-Keynesian controversies about liquidity preference, the multiplier, endogenous money and the finance motive. 16 Wray has erroneously substituted the term "income" for "investment" at the end of this quoted sentence. However, the passage only makes sense in the latter case. 
Here the R Ai's = desired asset ratios, R m = liquidity preference (i.e. The desired asset ratio of money), the A i' s = quantities of each asset, and the P Ai 's = respective asset prices
In the short period, asset quantities are fixed, but in the long period, asset quantities may vary. The upper portion of the A vector is assumed to be more liquid, while the lower portion of the A vector is less liquid. Wray introduces the concept of the null price of asset -the price at which agents are indifferent between supplying or demanding the asset. This implies that, for a given asset quantity, exchange takes place only if there is a diversity of null prices, whereas the prices of exchanged assets depend on the level of null prices. If null prices diverge between banks and borrowers then banks become more willing to lend and firms become more willing to borrow. If null prices diverge between suppliers and demanders (eg. of capital goods), the demand price of capital goods rises and firms' purchases of capital goods are funded by debt which is taken up by banks as they issue money.
In these papers and his earlier book, Wray makes much of the distinction between changes in liquidity preference and changes in money demand -although the two phenomena are obviously related. A rise in liquidity preference (R m ) implies that desired asset ratios fall, especially for less liquid assets, so that the level and diversity of their prices will fall, leading to a decline in money demand. This is because borrowers become more reluctant to issue new debt and banks reduce the volume of their purchases of debt.
When many forms of money exist the multiplicative component in front of the matrix in the above expression for Boulding's identity can be expanded as shown in the first equation in the following diagram. The next three equations identify the cross-equation restrictions which must hold in the extended version of the asset pricing identity: Wray uses this identity to clarify Keynes' properties of money, namely: 1) a small elasticity of production, which implies that an increase in liquidity preference does not lead to diversion of labour into money production; instead, interest rates rise because a higher value for R m implies that P A falls and preferences for assets in the lower right hand side of the R A matrix which require high labour inputs, also fall; 2) a small elasticity of substitution, which is expressed in the fact that a rise in liquidity preference implies a higher demand for assets in upper portion of A vector; hence P A is lower for assets in the lower portion of the matrix, but substitution will not occur because these assets can't satisfy the desire for liquidity; and, 3) a high and positive liquidity premium, which is reflected in the fact that the return on money does not fall quickly as M is increased, due primarily to its negligible carrying costs.
These properties of money explain how, for a given degree of liquidity preference, the nominal interest rate functions as the centre of gravity for returns on other less liquid assets through changes in their spot asset prices (also see Chick, 1983 and Cowen and Krosner, 1994 ). As we have seen, the Horizontalists argue that the price of high powered money is fixed by the central bank and banks use a stable mark-up to determine the spectrum of interest rates, giving rise to a horizontal demand curve at the long-run rate of interest. In contrast, Wray argues that:
"[e]xpansion of investment is subject only to a liquidity constraint: the banking system must allow its balance sheet to adjust by satisfying the additional demand for hoards at the prevailing interest rate. Normally, banks will advance credit to meet an increase in the demand for money used to finance investment expenditures with no pressure on interest rates. However, there will be upward pressure on interest rates if first, the liquidity preference of the public rises so that bank credit does not return to banks, and second, if banks will meet the extra money demand only at higher interest rates. " (1990, p. 159) In the first case, the banking system is forced to remain illiquid so that households can hold liquid assets. In the second case: "[...] as a first approximation, short term interest rates on loans are a function of the costs incurred by commercial banks as they issue deposits, in competition with alternative liquid assets which might be held by the public, and make loans. The differential between the deposit and loan rates of interest must compensate banks for the perceived risk, and is set primarily through custom and rules of thumb. The long term bond rate of interest is then established at a level sufficient to induce the public to hold saving in the form of bonds, while the long term loan rate of interest is set high enough to provide a differential to compensate investment banks for perceived risk -again primarily determined by rules of thumb. A given level of investment (and saving) should place no pressure on interest rates as long as liquidity preference and rules of thumb don't change. A rise of investment spending will increase the size of balance sheets and may affect both short term and long term interest rates if perceived risk or liquidity preference rises, or if prudent leverage ratios are exceeded." (1990, p. 168) In these matters Wray is in good company, as a number of post-Keynesians, including Wells (1983) , Arestis and Howell (1996) and Sheila Dow (1996) , have investigated how liquidity preference operates in a world in which, increasingly, the public can choose between a wide variety of highly liquid, short-term interest bearing assets. As Wells puts it:
"For some long period of time, wealth owners have had the option of holding liquidity in the form of savings deposits, NOW accounts, money market funds, certificates of deposit, and numerous other short-term debt instruments. These instruments are normally no riskier than money and are virtually as liquid as cash. But they do have the advantage of yielding their owners an interest income" (Wells, 1983, p. 526 "With a financial system in which money no longer is held in hoards, expectations work to determine the spread between the short rate and the bond rate of interest. The expectation of an increased need for liquidity, for example, would prompt a sell-off of bonds and stocks in favour of short-term debt instruments. Long rates would rise and short rates would fall (Wells, p. 533 ).
In conclusion, Wray argues that Moore's Horizontalist case against liquidity preference rests on a false, but implicit, assumption that some institution is prepared to create liquidity on demand and buy sufficient quantities of assets to peg their prices in response to fluctuations in desired liquidity ratios (see Wray, 1991 p. 81-2) .
On a seemingly tangential note (the reasons for which will only become fully apparent in sections 6 and 7 of the paper), Wray's analysis has much in common with Paul Davidson's portrayal of capital market adjustments in Money and Real World (Davidson, 1978, pp. 72-83; 1994, pp. 62-72 ; also see Rogers, 1989, Chapter 9 ). Davidson's graphical analysis utilises a hybrid "stock-flow" model (stock supply and demand are distinguished from their flow counterparts by the use of capital letters S, D and small letters s, d, respectively).
However, his model is essentially a stock-price version because fluctuations in liquidity preference, interest rates, financial rationing or the MEC lead to changes in asset prices through shifts in the (flow plus stock) demand for investment.
Following Keynes' analysis in both the Treatise and The General Theory, Paul Davidson argues that a short-period equilibrium in the market for real capital exists when stock plus flow supply (S k + s k ) is equal to stock plus flow demand (D k + d k ) (Davidson, 1994, chapter 4) . However, in such an equilibrium, there is no necessity for flow supply to equal flow demand (s k = d k ). Davidson contends that the normal state of the capital market is one of backwardation, in which net investment (p k I n = p k [s k -d k ]) is positive and the stock demand or spot-price of existing capital (p s ) exceeds the short-period equilibrium flow-supply price or forward price (p f ). However, if total investment demand has collapsed (due either to an increase in financial rationing, a rise in liquidity preference, an increase in the interest rate, or a fall in the marginal efficiency of capital) to such an extent that market participants believe that the existing stock of capital is excess to their requirements then a cotango obtains in the capital market. In a cotango, the spot or stock price (p s ) can fall below the short-period equilibrium flow-supply price or forward price (p f ), which can itself stand at a level significantly below the long-run supply price (p t ). In an extreme case where the decline in net investment is precipitous enough to reduce gross investment to zero, the stock price could even fall below the minimum flow-supply price (p m ) because investors expect the redundancy of the existing capital stock to carry over into future production periods. Each of these three cases is depicted below. From this graphical analysis it is apparent that short-run changes in liquidity preference (represented by a leftward shift in the investment demand curve) would give rise to a widening gap between the flow demand price and long-period supply price of capital goods. As we shall see, the neglect of these short run price effects would violate the logical basis for any consistent portfolio analysis of liquidity effects.
Liquidity Preference Effects in General Equilibrium Models of Asset Markets:
Wray employs Boulding's identity to great effect to distinguish the views of Keynes from what he calls the naive Keynesian view, the approach of neoclassical theory, the more extreme position of the Monetarists, the views embodied in James Tobin's portfolio model of asset-demand, and also those of the more fundamentalist endogenous money-supply theorists within the Post-Keynesian tradition. Nevertheless, his analysis is somewhat constrained by his reliance upon a single stock-price identity. When discussing the influence of changes in the market valuation of equities over investment, Minsky notes that "...share prices, together with the market value of debts give us a market valuation of the bundles of capital assets collected in a firm. If the market valuation is high relative to the supply price of such assets newly produced, then presumably the pace of investment in such assets will be stepped up. Thus in the capitalization approach the market price of shares can be integrated into the analysis quite readily: the higher the market valuation of shares for a given interest rate and set of yields, the greater the capitalization factor on the prospective yields" (p101).
Nevertheless, it can be argued that deep insights into the nature of liquidity preference, the role of equity prices, and the multiplier process can only be gained through examining a more comprehensive model of investment, consumption and the interactions between asset supply and asset demand. Girol Karacaoglu has attempted a short-period analysis of this kind in a surprisingly neglected contribution to the Journal of Post-Keynesian Economics. The question to be answered is how changing capitalization factors can be embodied in portfolio models of asset demand.
In his paper, Karacaoglu utilises a static version of a Tobin-style portfolio model to examine the effects of public investment on the whole economy. His main intention is to investigate the consequences of abandoning the assumption that gross substitution obtains between liquid and illiquid assets in private portfolios. Following the arguments of Paul Davidson (1974) , Karacaoglu regards resource-using reproducible durable goods as a poor substitute for money as a vehicle for transferring purchasing power into an uncertain future (Karacaoglu, 1984, p.1-2) 18 .
Karacaoglu's linearised short-run version of Tobin's general equilibrium model of asset markets comprises a complete set of asset demand functions for money, bonds and physical capital (equation 7) and corresponding portfolio equilibrium conditions (equation 8), and an equation relating the real price of physical capital to the marginal efficiency of capital and the rate of return on capital (ie. Tobin's q-ratio -equation 10). These are combined with a rudimentary IS model of the goods market, consisting of a simplified consumption function with a wealth effect (equation 1), an investment function (equation 2) and a goods market equilibrium condition (equation 5) setting income equal to consumption, investment and government spending (set exogenously in equation 3); and a government budget constraint (equation 9).
For tractability, several simplifications are introduced: first, to avoid explicit modeling of goods market supply conditions, unemployed resources are assumed to exist; second, goods prices are held constant; third, the initial equilibrium is characterised by a balanced budget; and fourth, it is assumed that investment does not lead to an increase in the capital stock within the period under analysis. Under these assumptions, the complete model can be represented as follows: Under the balance sheet and symmetry constraints the asset demand equations can be reduced to two equations for money and bond market equilibrium. The remaining equations can be reduced through substitution to a single equation determining equilibrium in the goods market. Karacaoglu first considers a partial equilibrium version of the model in which income
has not yet attained its final equilibrium value. This consists of the first two equations with the additional complication that the income variable is replaced by actual disequilibrium values for consumption, investment and government spending.
This substitution permits the finance demand for money to operate (conforming to the approach favoured by Davidson, 1994, chapter 7) . In a disequilibrium situation, an increase in desired expenditures will lead to an increased demand for loanable funds to meet contractual obligations at constant levels of income. Once a new equilibrium is attained with desired expenditure equalling income, the finance demand for money will be absorbed into the transactions demand for money (see Tsiang 1980) . In the transition to this new equilibrium, the demand for money would be proportional to actual expenditure (C + I + G) rather than equilibrium production (Y).
Karacaoglu examines the response of Tobin's q-ratio to an increase in government spending for four different versions of this disequilibrium model: the general case incorporating gross substitution; Davidson's case wherein the axiom is violated; a money-capital version wherein money and bonds are perfect substitutes; and Patinkin, or text-book IS-LM, case wherein bonds and capital are perfect substitutes. In this model, the absence of gross substitution is achieved by setting equal to zero the parameters representing cross elasticities of substitution in demand between physical capital and money in response to changes in their relative rates of return, (ie. m 3 = b 3 = 0; m 4 = -b 4 ). Moreover, to prevent the possibility of conversion of physical capital to cash balances to meet increases in the transactions demand for money, the income elasticity of demand for capital is also set equal to zero. This implies that any increase in the demand for real cash balances can only be met through the conversion of bond holdings into cash 19 . The money/capital model assumes that m 2 approaches minus infinity, while the Patinkin model assumes b 3 approaches minus infinity.
Karacaoglu confirms that only for Davidson's case does increased government spending clearly boost investment and income, whereas crowding-out is implicitly assumed by both the money-capital and Patinkin versions of the model. Next, he considers the full equilibrium case by adding the goods market equilibrium equation to the two asset demand equations. Both investment and income are raised by government spending in the Davidson version of the model, while indeterminate results obtain in the general case and money-capital versions. In the Patinkin model, although income increases, government spending crowds out private investment activity. Similar results arise in the case of monetary policy achieved through open market operations. An increase in money supply has no effect on investment or output in Davidson's version of the model in marked contrast to the textbook IS-LM version.
Finally, Karacaoglu examines the outcome of an increase in liquidity preference (either for money or bond holdings) and shows that in the absence of gross substitution, both desired private investment and the equilibrium rate of production would decline although outcomes are indeterminate for both the general case and the money-capital money. The Patinkin version of the IS-LM model yields the perverse result that investment would actually rise in the case of an increase in demand for bond holdings due to the reduction in interest rates.
Apparently, this simple model confirms Keynes' intuitions and insights about the adverse consequences of an increase in liquidity preference in response to rising uncertainty, the ineffectiveness of monetary policy (vis. Keynes' celebrated metaphor describing attempts to control the economy by monetary means as 'pushing on a piece of string'), and the overall correctness of Keynes' criticisms of Pigovian prescriptions to cure unemployment. However, Karacaoglu commits three errors in his article. First and foremost, in applying parameter restrictions to the 'capital' rate of return coefficients in the money and bond 19 In Wray's analysis there is a liquidity continuum stretching from money through to durable capital goods. The outcomes of a rise in liquidity preference depend on the presence of a small elasticity of substitution between the most liquid and the least liquid assets. This requirement is a far less stringent condition than the one Karacaoglu imposes -that the elasticity of substitution be zero, in violation of the celebrated axiom of gross substitution -but is nonetheless sufficient to generate the desired Keynesian results on which Karacaoglu focuses, such as the absence of public sector "crowding out" of private sector investment. demand equations, equity and physical capital are conflated. It is equity rather than physical capital which appears in the q-ratio expression in Tobin-style portfolio models (physical capital only operates implicitly in the marginal efficiency of capital variable which goes into the determination of Tobin's q-ratio). As Paul Davidson has defined it, the axiom of gross substitution would still hold because only a restricted set of assets -namely, money, bonds and equities rather than physical capital -is represented in the portfolio model's asset demand equations.
Second, he assumes that liquidity preference effects operate through changes in the intercept terms of the demand system. In contrast, I believe that liquidity preference can only be logically represented through the incorporation of a vector of liquidity premia into the vector of required rates of return (the r m , r b , and r k terms). In the context of an asset flow-demand cum rate of return model, this procedure is formally equivalent to Wray's adjustment of the desired asset ratios (the R Ai's and R m's ) in Boulding's asset stock-demand cum asset price identity. In addition, it could be argued that the wealth coefficients on more liquid assets (money and treasury bonds) should rise relative to those of less liquid assets (corporate bonds and equities). In Wray's analysis, these wealth effects operate through changes in the diversity of null prices and the subsequent changes in the offer of IOU's by borrowers and take-up by banks of these IOU's.
Third, and closely related to the above discussion of liquidity premia,, Karacaoglu excludes by assumption the possibility of any capital gains component in the asset rates of return. In fact, asset stock/price and asset demand/flow-rate-of-return models can only be logically reconciled if it is recognised that the actual rates of return to equity and bonds must vary in the short-run to preserve equilibrium in response to changes in liquidity preference 20 . Initially, this can only occur through variations in the spot-or demand-prices of these assets, such that the expected capital gain or loss can compensate for any implicit change in liquidity premia. In conformity with the arguments in chapter 17 of The General Theory, a term for asset price appreciation should appear in each of the asset demand equations 21 . Thereby, in a monetary equilibrium the money rate of interest would equal the own rate of return on each asset, net of carrying cost, including a component for any expected capital appreciation or depreciation on the asset 22 . In Colin Rogers' analysis of The General Theory's [q -c + l + a] expression, the expected appreciation term (a) equals the difference between the money rate of return (r) and rate of return over cost (r*) [where r* = (Q 2 -Q 1 )/Q 1 and r = (P 2 Q 2 -P 1 Q 1 )/P 1 Q 1 ]. Hence, a = ((P 2 -P 1 )/P 1 )Q 2 /Q 1 [Here, P 2 ,, Q 2 are the expected prices and quantities in the subsequent period (equivalent to Davidson's P t ), while P 1 ,Q 1 are this period's prices and quantities (equivalent to Davidson's P f )] 23 (see Rogers 1989, chapter 9) . 20 In this regard, I am arguing against Wray's position that liquidity preference can only be analysed effectively by utilising stock-price models of asset markets (Wray, 1990) . Ultimately, both stock-price and flow-rate of return approaches must potentially be open to reconciliation in this manner so as to be logically compatible and therefore able to communicate the same narrative. 21 In effect, this is the approach adopted by rational expectations theorists who utilise Tobin-style models to examine the effects of economic "news" on the demand for assets. For example, the portfolio-theoretic asset approach to exchange rate determination attempts to capture this influence by incorporating a term for the expected exchange-rate appreciation into the demand equation for foreign financial assets. 22 See footnote 8. 23 In private discussions, Colin Rogers has emphasised that, expressed in continuous time form, the somewhat confusing Q 2 /Q 1 term drops out of the formula for the expected appreciation.
However, while variations in the liquidity premium on money give rise to compensating changes in the spectrum of interest rates and expected capital gains on other assets, in the case of physical capital, quasi-rents can only rise gradually through some combination of disinvestment (net depreciation of the capital stock) or devalorisation of capital assets. Rogers' expression implies that if liquidity preference or the interest rate (r) rises, then P 1 (the short-period or spot-price of the asset) falls. As we have seen, in Paul Davidson's graphical analysis of the capital markets, this fall in the spot price occurs due to a leftward shift in the demand curve for capital.
As Carlo Panico has argued, a series of additional post-Keynesian (specifically Kaldorian) criticisms can be made of Tobin-style portfolio models (Panico, 1993) . First, the adoption of an endogenous money approach, in which interest rates are targeted through open-market operations, would require modifications to those government sector equations which determine both the supply of money and the expected real rates of return to bonds and money
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. Second, as I have also suggested above, in a more comprehensive model the firm sector equation determining the q-ratio (equation 10) would normally incorporate a term for the expected capital gain to holders of equity. Following Kaldor, Panico contends that such an equation should be further modified to incorporate the effect of highly speculative and volatile expectations. I have suggested that this could be achieved through the incorporation of variable liquidity-premia into the rates of return. Moreover, a more detailed model would also include an equation for determining the dividend payout ratio as a function of its longrun equilibrium proportion, with net income or some other variable brought in to allow current economic conditions to exert some short-term influence over dividend payouts. Panico argues that variations in interest rates and dividends would also exert a short-term influence over investment and recommends that each of these should be incorporated into the equation determining investment as a function of the q ratio (equation 2). Finally, while the real wage is determined in orthodox models of the firm sector by assuming that it is equal to the value marginal product of labour, in a post-Keynesian model the nominal wage would be set exogenously with prices determined by some sort of mark-up pricing behaviour.
Wray's criticism of Tobin's portfolio analysis is based on four classic papers, republished in the 1971 volume, Essays in Economics. Wray contends that, while Tobin allows a role for liquidity preference effects in his model, because wealth holders can adjust their assetholdings subject to the wealth constraint there is no role for money demand. This is because it is assumed that 'deposits make loans' via the traditional deposit multiplier, rather than that 'loans make deposits'. In other words, Tobin takes flow variables as exogenously given so that the money supply cannot expand endogenously as spending increases. Therefore, "...the demand for money is always a demand for hoards, and portfolio decisions are made independently of 'given' spending decisions (Tobin, 1971a) . [...] That is, money is obtained by selling assets, rather than by issuing new debt. Tobin is, therefore, concerned with portfolio allocation decisions, rather than with decisions made by economic agents to finance positions in assets. (Wray, 1991, pp. 84-85) In his Metroeconomica paper, Panico has also examined a long-run version of a Tobin-style financial macroeconomic model, comparing it unfavourably with its Kaldorian counterpart (Panico, 1993) . He argues that the Kaldorian variant is more general in its incorporation of differential savings propensities for workers and rentiers. More fundamentally, and in addition to the points already canvassed above, Panico endorses Kaldor's rejection of any presumed monotonic long-run relationship holding between the capital-share of income (K/Y) and the dividend return on equity (r k ) 25 . Accordingly, there is no inbuilt mechanism for ensuring longrun equilibrium at full-employment and the economy's steady-state, or rather, warranted growth rate can only be attained if the key fiscal and monetary policy variables are allowed to adjust endogenously to their appropriate levels (namely; those determining the level of the budget deficit and the extent to which it is financed through expansion of money or bond supply under the assumption that the nominal interest rate is set exogenously).
Long-Period Interpretations of The General Theory:
This consideration of portfolio adjustments still raises the issue of the differential role played by liquidity preference in both short-period and long-period analysis. Carlo Panico's close reading of the economic debates occurring between the publication of the Treatise and release of The General Theory suggests that Keynes failed to completely extricate himself from Wicksellian notions of natural rate of interest -at least to a point which was sufficiently clear and convincing both to himself and his peers. And Minsky's short-period interpretation of Keynes still leaves the door open for an unwanted reconciliation with neoclassical marginal productivity theory, if only in the long-run. Yet such a reconciliation would obviously vitiate other aspects of the Keynesian legacy which Minsky wishes to preserve, particularly Keynes' social goal of a "euthanasia of the rentier" (see Minsky, 1975, chapter 8) .
Euthanasia could only be achieved once capital scarcity had been abolished through maintenance of full employment and a level of provisioning that met the absolute needs of the community. Capital abundance is a notion completely foreign to neoclassical notions of growth in which interest rates are determined by the real forces of productivity and thrift 26 .
Panico's thesis was predicated on Sraffa's suggestion that classical theories of distribution were susceptible to alternative closures -rather than the real wage rate being determined exogenously by the state of the class struggle or subsistence requirements, the rate of profit could be viewed as exogenously set by monetary factors. This view would conform to Keynes's arguments that the interest rate was solely determined by conventional expectations. Panico attempts to synthesise Marx's views on the role of credit with Keynes's alternative theory of the interest rate.
25 This brings us back to capital debates. Panico cites Pasinetti's rejection of the aggregate production function and its associated neoclassical fables of income distribution, all of which are undermined by capital-perversities exhibited by the phenomena of re-switching and capital-deepening (Panico, 1993, fn. 18, p. 105) . 26 In the neoclassical steady-state, the net marginal product of capital equals the effective discount rate -the latter would deviate from the rate of time preference by a factor which recognises the diminution in the marginal utility of consumption due to the growth of consumption at the Harrod-neutral rate of technological change -as in Barro and Salai-i-Martin, (1995, p. 72) .
He argues that "The study of the equilibrium position of the economy was the main concern of chapter 17. Keynes argued, in opposition to the traditional view, that money plays a crucial role in determining this position. The causality relations between monetary and real variables go, according to Keynes, in a different direction from that envisaged by marginalist economists, so that the fixing of the interest rates, through monetary policy, affects the equilibrium value of real variables. Chapter 17 was therefore based on an analysis where competitive market forces were assumed to fully work out their effects, so that the own rates of money interest have all become equal" (Panico, p. 163) In support of his long-period interpretation of chapter 17, Panico cites Joan Robinson's 1965 paper on "Own rates of interest" and contends that even Paul Davidson "...implicitly admits that the role attributed by Keynes to money comes into play when 'the market price of each capital good approaches its long-run supply price' " (Davidson, 1972, p.220) .
The above system of equations has n + 2 equations in n + 4 unknowns (w, p, r, i, and t) so that two variables must be determined outside the system. Panico chooses to pin down t (ie. t = t*) on the grounds that it would not be correlated with i. Following Tooke, Marx assumed that the interest rate i was an independent variable determined on the basis of competition between lenders and borrowers in the money market. But according to Panico, Marx also wanted to believe, on the basis of his surplus approach, that the rate of profit r and the interest rate were simultaneously but independently determined with a given real wage; a contradiction that escaped him at the time because his notes on banking were incompletely developed.
In Panico's preferred model (pp. 186-187) whose equations are listed below, it is again assumed that some monetary instrument (eg. deposit transfers) is used to make payments, and for simplicity, bank loans are assumed to be made only in the form of short-term lending which earns the same interest rate as that on short-term bonds. In addition, i, i b , and i L are the interest rates on short-term bonds, long-term bonds and bank-lending, respectively; while s b , s L and s k are the illiquidity discounts on short-term bonds, long-term bonds and capital, respectively. Here, Panico follows Kaldor rather than Keynes in applying illiquidity discounts rather than liquidity premia
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. Normally, 0 < s b < s L , due to the existence of uncertainty about future variations in the interest rate (which can be presumed to increase with the length of maturity of the bond). Again, the industrial sectors are represented as earning a rate of profit sufficient to cover both advances for wages and circulating capital, and also net interest payments on bank borrowings over and above their interest earnings on deposits. Moreover, the banking sector charges an interest rate on loans to industry sufficient to earn the going rate of profit on its own advances for capital and wages and cover the interest it must pay to depositors. In contrast to the previous version, Panico notes that this new model is now completely determinate because there are n + 5 equations in n + 5 unknowns (w, p, r, i, i L , and t). As a result, variations in monetary conditions can raise both the long-period interest rate on bank deposits, and also long-period illiquidity discounts on short-term bonds, long-term bonds and bank lending to industry. Over a certain adjustment period, rates of profit are equalised across each industry and the banking sector, and in consequence the initial changes in deposit rates and illiquidity premia would come to be fully reflected in increases in the economy-wide rate of profit (Panico, 1988) . I believe that both the short-period and long-period interpretations of chapter 17 are correct and mutually compatible. Short-term variations in liquidity preference (due to changes in financial instability or to the marginal efficiency of capital) lead to the establishment of a short-period equilibrium; one rapidly achieved primarily through differential adjustments in the demand prices of various financial and real assets.
Unless they are asset-strippers, investors will not purchase real capital in the anticipation of realising a capital gain on the sale of their assets, but with the intention of accumulating future streams of quasi-rents from the sale of goods and services. Accordingly, a rise in liquidity preference would initiate a long-term adjustment process (in addition to that involving a movement from one point of effective demand to another) during which time, net quasi-rents on physical capital would have to rise through a gradual process of stock depreciation (as Marxists have emphasised, forced asset sales, to the extent that these do occur, would contribute to this process through a devalorisation of existing capital assets thereby reducing the carrying costs associated with any investment in the now lower-priced, second hand assets).
During this adjustment, although the capital market would be in equilibrium in terms of supply and demand, the expected return on capital goods would remain below that expected from holding other financial assets. Once the adjustment process had been completed, however, the market would return to its normal state of backwardation. Only with the unlikely attainment of a stationary-state, in which the flow supply of newly produced capital exactly matches depreciation, would the spot price equal the forward price, that would equal the longrun supply price. In fact, Davidson suggests that the spot price would have to slightly exceed the forward price by an amount sufficient to cover the difference in net yield recouped by having immediate delivery as compared to actual delivery at the end of a certain period (Davidson 1994, fn. 48, p.77) .
Incidentally, Panico's long-period approach to the monetary determination of the rate of profit finds a resonance in recent debates between neo-Ricardians, neo-Marxians and Kaleckians over the Kaleckian investment and pricing functions. In his 1995 Metroeoconomica paper, Lavoie responds to the arguments of neo-Ricardians that a direct positive relationship exists between the real rate of interest and rate of profit. Lavoie formalises Pivetti's notion that the normal rate of profit in a particular sphere of production (r n ) should be thought of as the sum of two components, the (relatively stable) normal profit of enterprise (npe) and the long-term rate of interest (i) (see Pivetti, 1991, p. 86-7) . In so doing, Lavoie arrives at a pricing equation which determines the industry mark-up over variable costs as a linear function of the real interest rate.
In conformity with the logic of Panico's argument, I believe that the above-mentioned relationship between the margin of profit and real interest rate should not adopted in short-run versions of Kaleckian models because the causal effect of changes in the interest rate or illiquidity premium only operates over the long-run. However, I could only do justice to these complex issues in another full-length paper. As Paul Wells has stated:
"What now needs to be done is to extend the analysis to cover a longer period of time. A time period in which the economy's stock of capital equipment, credit, and net worth grow by significant amounts. What is called for here is an analytical joining together of our liquidity preference-stock theory with a complementary loanable funds-flow theory. Each of these theories explains a different phenomenon; taken together they promise to form a more powerful explanation of the level and movement of the interest rate structure than does either theory taken by itself" (Wells, p. 535) 28 .
Some Concluding Comments:
Hopefully, this journey through the, at times almost impenetrable, forests of post-Keynesian liquidity preference theory has left you with the feeling that as a notion, it still has much to offer to the macroeconomist despite the fact that the money supply is endogenous and many, if not most, forms of money now pay interest. Paul Wells has summarised the matter eloquently:
"But there is much more to liquidity preference than just an exchange of some paper assets for other paper assets or tangible wealth. More than simply shifting out of one class of real assets into another class of real assets or intangible wealth. More too than the accepted fact that liquidity preference considerations directly affect the market prices of tangible and intangible assets and so indirectly affect the level of spending on final product. In addition to all of this, liquidity needs directly affect the flows of household and business spending on final product" (Wells, p. 534) .
For example, a rise in liquidity preference could lead consumers to reduce their debt-financed expenditures on goods and services, or sell highly liquid short-term assets to reduce their existing levels of indebtedness. Similarly, firms could be induced to lower either their debtfinanced expenditures on long-lived capital assets, their stock of working capital, or levels of short-term debt.
By comparison, orthodox monetary theory has not progressed much beyond the debates which were considered in the beginning of this paper. In the words of Megnad Desai:
"Current discussion has one advantage over that of 40 years ago. We have a much greater understanding of the nature of a Walrasian barter economy and the conditions required for the existence of a competitive equilibrium. Hayek took the existence of an equilibrium as well as its uniqueness and stability as proven. We now know that Walras left this question in some doubt. The Arrow-Debreu economy is static in the sense that transactions are required only in the initial period. Future decisions can be transacted today by buying and selling forward. Uncertainty is taken care of in the notion of markets for contingent commodities. [...] Money plays no role whatever in this context. There is no dynamics, and time does not figure in any essential way."
Desai argues that most recent efforts to incorporate money into what are still Arrow-Debreu models, through the imposition of transactions technologies, budget constraints, liquidity or store-of-value constraints cannot evade the fundamental problem -time does not enter into these models in any essential way as "there is no learning over time and no genuine uncertainty about prices. As Gravelle has demonstrated, perhaps inadvertently, the current wave of search-theoretic models, predicated on money's role as a medium of exchange, does not diminish the force or relevance of Desai's critique (Gravelle, 1996) . In this context, it must be acknowledged that post-Keynesian analysis has an essential contribution to make to on-going efforts to comprehend the role played by endogenous money and liquidity preference in a real-world economy.
